Specificity of the MAP kinase ERK2 for phosphorylation of tyrosine hydroxylase.
Short-term regulation of catecholamine biosynthesis involves reversible phosphorylation of several serine residues in the N-terminal regulatory domain of tyrosine hydroxylase. The MAP kinases ERK1/2 have been identified as responsible for phosphorylation of Ser31. As an initial step in elucidating the effects of phosphorylation of Ser31 on the structure and activity of tyrosine hydroxylase, the kinetics of phosphorylation of the rat enzyme by recombinant rat ERK2 have been characterized. Complete phosphorylation results in incorporation of 2mol of phosphate into each subunit of tyrosine hydroxylase. The S8A and S31A enzymes only incorporate a single phosphate, while the S19A and S40A enzymes incorporate two. Phosphorylation of S8A tyrosine hydroxylase is nine times as rapid as phosphorylation of the S31A enzyme, consistent with a ninefold preference of ERK2 for Ser31 over Ser8.